PRINCIPLES: An increasing proportion of women are working in medicine, although only very few choose surgical specialties and the interest in an academic pursuit is generally smaller among women compared to their male colleagues. The aim of the present study was to analyse factors critical for a successful academic career for female surgeons in Switzerland and to assess the value of mentormentee relationships in this context. METHODS: An anonymous national survey among boardcertified female surgeons and female residents was conducted in Switzerland during spring 2008. The support in career advancement was investigated with five scales: networking, career planning, coaching, role model and emotional support scale. Career development was assessed based on the following criteria: number of talks at scientific conferences, number of peer-reviewed publications, participation in research projects, months of research as a fulltime activity, amount of awarded scholarships, amount of obtained third-party funds and number of research awards obtained. RESULTS: In total, 189/318 (59.4%) questionnaires were returned. Mentor-mentee relationships were reported by 109/189 (58%) respondents. The bivariate analysis showed a positive influence on the sum score regarding the respondents who were in a mentor-mentee relationship or who had support in doing household work (p = 0.09). CONCLUSIONS: A supporting network, especially in terms of a mentor, is crucial so that female physicians interested in an academic career get the opportunity to accomplish their purpose. There is considerable potential for improvement as almost half of the respondents did not have a mentor in this survey.
Introduction
Mentorship is a type of formal social support and has been highlighted as a vital component for personal and career advancement, research productivity, career selection and interest in academic medicine [1, 2] . Congruously, a lack of mentoring is among the main reason for a deficiency in career success in academic medicine, especially for women [2] [3] [4] [5] [6] [7] . The concept of mentoring was described in the late 1970s by Levinson [8] , who revealed the mentoring relationship to be one of the most important factors an individual can have in early adulthood, and was continued by several others in the 1990s when establishing formal mentoring programmes [9, 10] . Increasing administrative tasks, clinical challenges (e.g. work hour limitations, availability of residents) and research duties hamper the constitution of mentor-mentee relationships [2] . Moreover, it has been reported that female physicians working in university or county hospitals receive less support than male physicians, and mentoring experiences in these hospitals are significantly worse in "surgical fields" compared to "internal medicine" [11] . The gender gap that existed in the composition of medical students in Western countries for a very long time is now essentially closed [12] . For instance, since 2005 more than half of the medical school graduates in Switzerland were women; indeed, in 2008/2009 there were 62.1% [13] . In contrast and comparable to other European countries, only 9.6% of the general surgeons in 2008 were women [14] [15] [16] . Overall, about 10% of the young physicians in Switzerland aspire to have an academic career, although female physicians generally show less interest in academic pursuits than men [17] [18] [19] . Similarly, they have lower objective career success in terms of publications, grants, scholarships and research activities [17, 18, 20] . In the early stages of specialty training, a larger fraction of residents contemplate pursuing an academic career with an equal distribution between the sexes [20] . Possible reasons for this decrease are, on one hand, the need for hard work and perseverance for a successful career in academic surgery [21] . On the other hand, a lack of a mentor-mentee relationships, role models and career guidance can be limiting factors as they are crucial pre-requisites on the way to becoming an academic surgeon [20] . Only few women are willing to pri-oritise their professional career at the expense of their personal life [22, 23] . A reason for the incompatibility of work and family life are rigid career paths [19, 24] . However, the personal situation often has an influence on the choice of career path and success in terms of receiving support from a partner and of the amount of housework obligations [25] . Female physicians with children often work reduced hours and abstain from an academic career, mainly to enable them to fulfil family commitments [26] . This also applies to their specialty choice: female physicians are significantly under-represented in prestigious surgical specialties [24, 27, 28] . In a previous study, we showed the factors influencing the choice of a career in surgery in Switzerland and how the appeal of the specialty could be improved [29] . In the near future, there might be not only a lack of surgeons in some Western countries including Switzerland, but especially also of young academics. The aim of the present study was to analyse factors critical for a successful academic career for female surgeons in Switzerland and to assess the value of a mentor-mentee relationship in this context.
Methods

Study design
This study was based on an anonymous national survey of female board-certified surgeons in Switzerland. They were identified from the database of the Swiss Surgical Society (2008: 1178 members, including 94 women). Furthermore, female surgical residents participating at the annual congresses 2006/2007 of the Swiss Surgical Society were approached. Data were collected during spring 2008. Response enhancement techniques included advance notification and a mailed reminder. To ensure the participants' anonymity, returned questionnaires were identified only by a code, and participants sent their responses to an independent administration office allowing for further queries. The Cantonal Ethical Committee of Graubunden ruled that this study did not require ethical approval.
Survey instrument
The questionnaire included 4 parts. Part 1 addressed sociodemographic data (age, marital status, number of children, professional status, field of work and career aspiration). In part 2, the respondents were asked about the presence of mentor-mentee relationships (yes/no) and success regarding career advancement and career satisfaction in general, scored on a seven-point Likert scale (1 = "very dissatisfied" to 7 = "very satisfied"). Part 3 of the survey consisted of 16 items regarding the support in career advancement. A subdivision into five scales (networking, career planning, coaching, role model and emotional support scale) was performed according to the "Mentoring Function Items" of Noe and the "Career support scale" of Riley and Wrench [30, 31] . Each item was rated on a five-point Likert scale, scored by 1 = strongly disagree and 5 = strongly agree. To facilitate the interpretation of the results, answers were dichotomised (1 to 3 vs. 4 and 5) for the multivariate analysis. Part 4 was based on questions about the planning and development of the participants' professional career. Career development was assessed using objective criteria [32] [33] [34] [35] : "talks at conferences", "number of publications", "participation in research projects", "months of research as a fulltime activity", "scholarships awarded", "third-party funds" and "number of research awards obtained". The items were summarised to obtain a comparable value for career success with a range from 0 to 11 (table 1) . This sum score has been validated by Buddeberg et al. in terms of career choice and essential test-statistical criteria [17] .
Statistical analysis
Continuous data were expressed as medians (range), and dichotomous data were expressed as frequencies and percentages. The Mann-Whitney U test was used to compare continuous variables. Dichotomous and categorical outcomes were analysed using Fisher's exact test. A logistic regression multivariate analysis was performed to evaluate the effect of having a mentor. Collected data were analysed by using SPSS version 13.0 (SPSS; Chicago, Illinois, USA). All statistical tests were two-sided with a significance level of 0.05. [32] [33] [34] [35] .
Objective factor
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Results
Of 318 surveys mailed, there were 189 responses (response rate of 59.4%). Replies were received from 106 (56%) residents and 83 (44%) board-certified surgeons (table 2) .
Resident and board-certified surgeon demographics
The median age of the respondents in the survey was 33 (range 25-63) years. The majority of participants (166/188; 88%) worked in a surgical field, whereas 6 (3%) female board-certified surgeons were employed in a non-surgical field and 16 (9%) indicated family duties as their field of work. As a career choice, 111/189 (59%) indicated a clinical, non-academic career in a hospital, 37 (20%) sought a clinical, non-academic career in a private practice, and 17 (9%) aimed for an academic career. Overall, 140/189 (74%) were married or living with a partner, and 53/140 (38%) of the partners were physicians, as well. A family with at least one child was reported by 46 (24%) participants, and 51 (27%) women did 100% of the housework themselves. Participants with children were significantly older (39.5, range 27-63 years) than those without children (31, range 25-63 years) (p <0.01).
Mentor-mentee relationships
Mentor-mentee relationships were reported by 109/189 (58%) respondents. Mentorships existed in 62 of 106 (58%) residents and 47 of 83 (57%) surgeons (p = 0.88). Table 3 shows the mentors' characteristics. The support of the respondents' career advancement by their work environment was evaluated based on 16 items (table 4) [30, 31] . Mentoring significantly enhanced the support in professional advancement, especially in terms of networking and career planning (table 4) . Of all respondents with mentors, only 3/109 (3%) evaluated the mentor-mentee relationship as not helpful. Although the satisfaction with career advancement was significantly higher in women with a mentor-mentee relationship (4.5 ± 1.7 vs. 3.5 ± 1.4; p <0.01), the presence of a mentor did not have an influence on choosing an academic career (11/109 (10%) vs. 6/80 (8%); p = 0.27). Structured
Figure 1
Objective career development. Distribution of the objective career development sum score (percentage of participants), defined on objective criteria for academic success (Career development sum score) with a range from 0 to 11.
(13/109, 12%) compared to non-structured mentoring programmes (96/109, 88%) did not improve satisfaction (4.5 ± 1.3 vs. 4.5 ± 1.7; p = 0.93).
There was a trend to have more publications in respondents with a mentor-mentee relationship (1 (0-35) vs. 0 (0-31); p = 0.06), however, the likelihood of completing the doctoral thesis was similar (76/109 (70%) vs. 60/80 (75%); p = 0.43). The mentor's sex did neither have a significant effect in terms of rating the relationship as helpful (81/92 (88%) for male vs. 14/17 (82%) for female mentors; p = 0.58) nor in terms of satisfaction with the support in professional advancement rated on a seven-point Likert scale (4.6 ± 1.7 for male vs. 4.0 ± 1.6 for female mentors; p = 0.68).
Career related factors and career success
The distribution of the career development sum score is shown in figure 1 . Of all respondents, 65 (34%) had a sum score of 0 with a sloping number of participants towards higher sum scores and a median value of 2 (range 0-11). Only 12 % of the respondents had a career development sum score of 6 or more. Overall, 66/189 (35%) did not give any talks at conferences, 103/189 (54%) of the participants had not published, and 161/189 (85%) had not had any research activity in the past.
Career-influencing factors
Participants aspiring to have an academic career had the highest median sum score (10, range 3-11), followed by those aspiring to have a non-academic hospital career (2, range 0-10) and intending to work in a private practice (1, range 0-8) (table 5 ). The sum score of respondents who intended to start an academic career or aspiring not to open a private practice was significantly higher (p <0.01 and p = 0.03, respectively). In the bivariate analysis, there was a trend towards a higher sum score in respondents with children (p = 0.09), who had support in doing the housework (p = 0.09) and who were in a mentor-mentee relationship (p = 0.09) (table 6). The career development sum score of board-certified surgeons (2, range 0-11) was significantly higher than the score of residents (1, range 0-10) (p <0.01), even though the difference seems to be very small. We could not find a significant difference in the career development sum score between participants working in surgery (2, range 0-11) and in a non-surgical field (non-surgery or family duties as a full-time occupation) (2, range 0-11; p = 0.88).
Discussion
The results of the present report show that only slightly more than half of female surgeons and surgical residents in Switzerland have a mentor, and that one-third of the female surgeons do not fulfil a single objective criteria which is considered to be important for an academic career. As would be expected, the sum score of career development was significantly higher when choosing an academic career and also when not intending to become a surgeon with a private practice. A positive influence on career development was found with mentor-mentee relationships or with support in doing the housework. Mentoring significantly enhanced professional advancement with a trend towards increased research productivity. Whether the respondents had children or not, did not have a negative effect on career development. The prevalence of a mentor-mentee relationship and the small proportion of female mentors in our study is in accordance with other studies [36, 37] . As the possibility of parental leave and a straightforward career are more important for women than for men [3, 38] , one would assume that female mentors could be more helpful in giving advices to their mentees compared to their male counterparts. Nevertheless, the relationship was not rated as more helpful and the satisfaction in terms of support in career advancement was not higher with female mentors, which is a controversial topic in the literature [3, 38] . According to Buddeberg et al., participation in a mentoring programme has to be voluntary [39] . Our results are in accordance with this observation as an institutionalised mentoring programme was not associated with additional improvements compared to other mentor-mentee relationships. Nevertheless, the provision of resources in the sense of space for group meetings and financial means should be strongly encouraged, as well as the public notice of mentorship projects [39] . Mentorship has been identified to be an important factor for personal development, career guidance, career choice and career success [40] . It has been found to be a core component to pursue an academic career [2] . Surprisingly, we could not identify a positive influence of mentoring on the plan of an academic career and only a trend towards higher scientific output.
Similarly to previous studies, the main influence of mentoring was found concerning networking and career planning [40, 41] . However, Higgins et al. postulated that not only the quality of a mentor-protégé relationship but also the addition of a supporting network was career relevant [42] . It makes sense that a partner can be helpful in giving support [22] . Still, we could not find an influence just by having a partnership or a partner working in medicine, but we found a positive influence on career success with the presence of support in doing the housework. It has been shown that a partner who has an understanding for the academic career of his wife, the demands on time and energy that it is taking, and who is willing to let his Head of department at a university hospital 10 (9) Head of department at a non-university hospital 38 (35) Specialist Registrar 55 (50) Specialist in private practice 6 (6)
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Swiss Med Wkly. 2011;141:w13233 own wishes take second place, contributes a lot to a successful career advancement of his spouse [22, 43] . Female physicians are more likely to work part-time, especially with the presence of children [44] . It is astonishing that childbearing even leads to a higher objective assessed career development, as it is often linked with interruptions to training [45] . This effect might be caused due to the fact that the women in our study with children were sig- OR = odds ratio; CI = confidence interval. Evaluation of the support in career advancement based on 16 items, subdivided into five scales. Answers were collected based on a five-point Likert scale: (1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree). The statistical analysis refers to a binary classification of the sum of 4 and 5 vs. 1, 2 and 3 (depicted is the sum of 4 and 5). Depending on the presence of a mentor, the participants were divided into two subgroups. The p value and OR were calculated in terms of presence versus absence of a mentor. Values are median (range). 
Swiss Med Wkly. 2011;141:w13233 nificantly older than those without and thus had probably more time for research. In subjectively assessed career-success ratings, females with children have the lowest values [46] . They report more problems with childcare compared to their male colleagues with slower self-perceived career progress and lower career satisfaction [47] . The objective results regarding this differ in the literature, but positive influences have not yet been found in other studies. Buddeberg et al. did not find a significant influence of having children on career success, whereas others found that women with children were faced with greater obstacles to academic careers and received less institutional support [17, 48] . To cope with time consuming travelling and to generally reduce stress it might be helpful to offer all-embracing child care facilities at work [49] . Beside the institutional career support, a career-oriented professional attitude and personality traits are positively associated with career success [50] . Women are not as interested in research and an academic career as their male colleagues. They are less proactive, have lower professional self-efficacy and are often uncertain as to whether they will be able to balance work and family obligations [34] . Nevertheless, we found that almost one-tenth of participants were aiming for an academic career which is comparable to other studies [17] . Just as important are obstacles of gender stereotypes from superiors [28] . Superiors do not believe that women are as interested in and as capable of an academic career as men [51] . Physicians who aspire to have an academic career have to be successful researchers, in addition to standing out with excellent clinical work [21] . References for successful research are publications and talks at conferences [32] [33] [34] [35] . We found that over half of the respondents had not published and one-third had not given any talks. A reason for this might be that women need more encouragement to become researchers [52] . It is necessary to regularly reserve time for research at an early stage of one's career in order to pursue an academic career successfully [21] . One-sixth of the respondents were engaged in research projects and had a period of research as a principal activity, which is compatible with the one-tenth of women aspiring for an academic career. Nevertheless, there was a lack of awarded third-party funds and scholarships, which reflects the quality of research. Women are less interested in scholarships compared to their male counterparts [53] . Women are known to be more motivated by helping other people than by outside recognition and spend more time with patients than their male colleagues [54] . As a consequence female physicians have lower publication rates and talks at conferences. On January 1 st , 2005, work-hour restrictions for all residency programmes in Switzerland, including a 50-hour working week limitation, became effective [55] . The reduction of time pressure and flexible working hours belong to the most important factors to increase the attractiveness of surgery [29] . It is known that lifestyle considerations are more important for younger generations [56] . More time due to less clinical duties enables an additional pursuit of research [21, 57] . The impact of work-hour restrictions on the interest in a surgical career and an academic pursuit remains unclear as yet. A limitation of this study was the methodological setting, as a survey based on subjective information. While our low response rate from female surgeons was comparable with that of other surveys among surgeons [58] , it still can lead to a non-responder bias and jeopardise the survey's validity [59] . As the current study lacked a matched population of male surgeons, gender differences in surgical academic careers could not be identified. Furthermore we have no information on the evolution in career perceptions, because there was not a prospective cohort. In conclusion, more than half of the medical school graduates in Switzerland are women but, compared to their male colleagues, only a small proportion show an interest in an academic pursuit. Root causes are the personal attitude and the extent of support by a partner, but the present study also shows the importance of a mentor-mentee relationship. In the early stages of specialty training, the fraction of female residents in an academic career is known to be higher. A supporting network, especially in terms of a mentor, and the absence of obstacles by superiors are crucial, not only so that female physicians interested in an academic career get an opportunity to accomplish their purpose but also so that we do not lack young academics in the near future. An early identification of potential academic candidates and support by providing mentorships and support in family responsibilities would enhance the possibility of combining an academic career with having children. There is considerable potential for improvement as almost half of the respondents did not have a mentor. Further research including a matched population of male surgeons is needed to reveal gender differences in surgical academic careers in Switzerland in detail.
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